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map of Titan (2010)
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Recent low-latitude cloud activity, seasonal
shift in weather patterns, cf. Earth’'s [TCZ?

27 Sept. 2010 18 Oct. 2010
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Titan’s atmospheric circulation
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Changes south of Belet dune field
27 Sept. 2010 - 15 Jan. 2011
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Belet region, 27 Sept. 2010 - 15 Jan. 2011

1000 km
changes extend ~2000 km east-west, ~130 km north-south
total area >500,000 km? (Ligeia Mare ~ 100,000 km?)
subsequent brightening in some areas
not an effect of atmosphere, viewing geometry or clouds




March 2011 observation
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huge distance + very short timescale challenging for aeolian
modification: sustained free-stream wind 22.2 m/s needed
(Turtle et al., 2011), but unlikely (Tokano, 2010)

cryovolcanism also unlikely: vast confined area
need multiple events to explain areas that revert in appearance

precipitation causing surface wetting, possibly ponding, easiest
way to cover area of this scale on such a short timescale

subsequent brightening consistent with drying (1-20 mm/week:
Mitchell, 2008; Hayes et al., 2011) and/or infiltration (20 mm/
week: Hayes et al., 2008)
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Gemini 4 image of rain darkening in Texas

Image Science and Analysis Laboratory, NASA-JSC 4 "?-‘;‘?
<http://eol.jsc.nasa.gov/Info/use.htm>
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Conclusions

« Observing shift of Titan’s weather patterns (ITCZ) a little over a
year afterthesequinox (Turtle et al., GRL, 20dnmmmm.

 Latitudinal preferences and seasonal changes in cloud activityasuggest
circulation influenced by both long radiative timescale of the atmosphere
and rapid forcing by seasonal surface-temperature variations
« Storm observed in Sept. 2010 brought extensive rainfall to low

latitudes, consistent with models (Turtle et al., Science, 2011)

Low-latitude channels can form during rare,seasonal storms
sufficient to carve channels (Jaumann et aI.,'Zt)Oé; Collins et al.,

$2005) between which surface dries (Mitchell, 2008) rather than
‘being remnants of earlier climate (e.g., Griffith et al., 2008)

« Continued observations through the equinoctial season will
provide essential constraints for understanding Titan’s
atmospheric circulation and its methane hydrologic cycle
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